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(54) RLM-FORMENG COMPOSITION AND INSULATING HLM-FORMING MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a filnr-forming composition which excels in the mechanical properties of a 
coated film and can efFect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interiaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film--forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A*1) compounds represented by formula I: R1 aSi(OR2}4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A~2) compounds 
represented by formula Ik R3b(R4 0)3-'bSi--(R7)d'Si(OR5)3-cR6c (wherein R3. R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -<CH2)n*-'; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst and (C) a solvent having a boiling point at normal pressures of not lower than 180* 0. 
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(54) [9e^(o«»] om^j^iiBj£tt«^i^iBiBae{»is;8i}4B( 



(57) tS|*!j] 

(fm^gk) (A) (A-i) Tffi-ia* (1) 

R»» (R«0) « S I - (R») 4- 

(R». R«. R«j3j:05R«tt, BJ--C'(>S<eoTV'>-Ct 

SfclRHS^Sfctt- (CH2) .-^?S^cl^5»**U n 



R'.S i (OR«) 4-. (1) 

) 

(A- 2) TE-Jttis; (2) -ca$*vsfl:^ 

•S I (OR») Jhs R«. • • • (2) 

(B) m^imemis x tm^ftmsfmi, l < »v >-f 



1 



(2) 
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(A) (A-1) Tffi~«w; <i) -ca 

R'.S i (OR«) 4-. (1) 

R»b (R*0) « S i - (RO 4 
(R'. R*. R»*Jj:t/R«tt, ra-rta<t-3TV>T'b 
J;<, -tix^nifiSro^taSi^U .b*JJ:t;cHc, 13 
— ■e<)l|)5foTV>-Ct>J:<. 0~2©8fc4;5*U R»« 
KSiS^^fctt- (CHj) .--caSn^SiS^U n 

tfll*« 2 ] (D) «£E"C«oas,fiAS X 6 0 "CKT^S 



tn^^S] (B) ^(7>«|[ffi««d^ (A) A»l 



(SS*3S5l tl^ife+O (C) ^9tt (D) fft^^ffiffl 

(C) : (D) =5 : 9 5-5 0 : 5 0 (fifi 

tfc, (c) (D) *ij-=i 0 0) t?*>5rt*i* 

[MsK^s 7 ] sii«« 1-6 ieML<osmaLmmAm>b 

(0001] 
C0002] 



U R»ttlffiO*1ia**U att0~2O«»«r« 
i-. ) 

(A- 2) T!s-«3S; (2) •cs$n^<k-g-«i 

-S i (OR») R«« • • • (2) 

fc->y* (s ioi) BWs*«^fi^Tv^5. -tux. ifi 

SOG (Spin on Glass) Mt^fftl 

[000 3) •t^-e, iSBS^e - 1 a i 2 o i -^-ii^jr 
(is < , 18^ 7 y ^' <4l::ffi*tfcifi»«cgao 

iv5'>/ir < t 1 a«)5clR«r-&tfW«&«{k-g-'» t , » 

itmi t ^nm-^a^xtt « , s o o a 

30 [00 041 W09 6/007 58^aiCfi, 

ap-i/vy via, ->9 i^ewf^j^ar/va^-v K*jj:t/w 

[0 0 0 5) $?>IC, <$M¥3-20 3 7 7-^«lC 
[06 0 6) U*»U ±tZ<r>X^\Z>7>'{t^\Z^i> 



3 



\. »§B2 00 1-55 5 5 

4 



(00071 

R>b (R<0) >^ Si- (RO d 
(2) 

(R^ R*. R**5<):(/R««. |ll-*ctaJfcort^rt 
— -etll*oXv%Tt>J:<. 0--2(OjS:Sr^U R'fl 

mmm^^ft^- (cm) •--•x?«$*v5S*n^u n 

tti'-e*. drto^fefilSr^, ) d^&iaiflix^^l^ 

(B) »?£i^fiitt«^^^tm&^SM%t>u<itv^r 
(c) «£E-C(?5»^365 1 8 ot:a±o^)«r^*-r$c 

[0009] 

[0 0 101 (A) 

±fa-«* (1) lc*5(/>T. R«i3J:t;fR»aDi«(0^ 

StLTW:. r/i-^/i-s. ry-zi'S. ry /i-s. :^^y 
(1) izm^x. R'ttim(r^^m. mz^T/v^^/i^m 

^/uS^UTfi. ^^/^S> :/afcr/i.s. :/ 

^/t-as/jrif^&^We^iv »*u<ttK««i-5-e*> 

t>J:t\ -Jfts^ (1) ^2:*3V^T. ry-/^Si:UX*i. 
[00 1 Ij (1) 

y-n->^cisK^i/V7V, hy- i 8 o->^ajK:3|?.V 

hy-n-7^h^->i/9v, hy-sec-:^ 

h^i^i^y^, hy~ t e r t-y h^^^VC^yV. hy 

^^i/'V^v. hyy 
:i-ci hyxh^i/i/^:^. 7/P;*-p hy-n-:/paje* 
>>y>^ y;Virvi [.y - i s o -rnsK^v'i/^ 
:7/W2t-n hy-n-y h^->i^7V. 7/W:*-n h y - s 
e c-^h^ix>7:^^ 7/Wa»-o by- t e r t-:/h 



(0 0 0 81 

(A) (A-1) TfB-«5S; (1) Tasixs-fk^ft 

RUS i (OR^) (1) 

R*rt:iffi<;)^S4^u afto-acofiSc^^ 
i", ) *jJ:tf (A- 2) T«e-jtt* (2) -cssns^k 



-S i (OR«) 3-c R«e 

/l'hy3:h:^i/5/7V, >^A'hy-n-7'o2K'¥i/V 

hy-n-r/h^v'i^y:^. hy - s e c-7^h 

^i^ix^^-, p<^/WhyT t e r t-:^h^i/>5?^^. 
:^^J\^V^)yaLj^^^^yy^^^ ^i^/Uh y h^i^-Vy 
20 v. 3:^f'/i'hy3ih^!^i^v^7>'. ai^yuhy-n-T'P 
ai^/i'hy- i s o -7'P3^^^i^i/^ 

e c-':/h^i>'v^^y. ^f'/H-y- t e r X-^V^ 

i^i^y>. ^if^/Phy^^y^v-y^v. V=/uhyp« 
kr=i/wh y:t h^sx^^yv. br^/why 

-n-l/PJi^^v'v/yV. fcf:=/H-y- i s o-:/P2K 
hy- s e c-^^hA^iz-y^y. eri/Uhy-tcrt 

->^h^i^*:^7>s ifri/^h y :7 3.y:^->->^v. n- 
30 :rpfcr/^hy p« h^i^vy^x n-T'p t^/i-hy^; 

n-T^PfcT/Uh y -n-3^PjK^i/->y>^ 
n -:/p e/u h y - i so V, n 

ptr/^h y-n-:/h=^i^i^7>^. n-T'ptr/why- 

s e c-y h^'Vi^y:^. n-T'P tf/Why-t e r t 

->^h^'>v^yv, n-:7'pfcr/Uhy7:xt/^>C^7 
>^ i-yvie/l^bV h^i^i^y>s i-ypfcT/l/h 
yach#i/'>9:^. i-T'pe/Phy-n-r/ajK^i/ 
i-T'Ptr/l-hy- i s o-T'asK^i^i^^ 

i-y^pe/why-n-y h^i^^^:^. i-rp 
40 e/u-hy-s c c-:/h^t^'>'9v. i->^ptr/uhy 

- t e r t-7'h^*>>y>'s i -ypfc'/V'hy 7*/ 
^>>^>. n-t/f'/t'hy > n-y^ 
/Uhy^h^i^->^V, n-t/^/t'hy-n-T'pjK^ 
i^yy>, n-:/f-/i'hy- i s o-T'pjK^^e^i^y 

n-yf'/t'hy-n-^^h^^yyi^. n-'^^/u 
hy-s e c-:/h^>'>^^^. n-:/f-/V'hy- t e 
rt-yh^>i^7 Vx n-:/f'/i/hy 7*/^>>^ 
s e c->^^/Why ^ h^>'>7:^, sec->^^ 
/u-i-hy^h^S^-Vyy. $ e c-:;<^/i<-hy-- 
60 n-:/P5K'^2^V?y. s e c-:/^/W- hy- i s o 
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i/^^'^ s c c-:/^/W- hy- t e r t-y^h^^v^-^ 

/i-hy- i s o-T'ojK^^-^v^y:^. t-y^^/w-hy- 
t-:/^/H-y7ai/^i^v'7V, >^*n/vhy^ 

bV-n-yon^^i^^^^^s 7«:=i/l-hy- i s o- 

73i=:/Uhy-S e c-y ^aiJ^/U 
h y - t e r t-:/h^ri/->7i^. h y 

^'>iyyl^s trri/Why h^v">7V, b^3i/Why:i; 

i/K=^->7'Dtf/vhy ^ h^v'v'yy. v-:^y'>K^ 

•>:/PtrA'hy3ih^i^i^^>'. 7-^^700 y^Dtr 
/Why X V- hy ytJar/ofcf/^hyo: 

-:/h^i^VyV. 'C^jpff^/^-i^- t e r t-Z/h^i/- 
^i/i/^>'. h^«>->^i/^ 

nxK^ Vi/yi^^ i^- n - >^o fc'/^- v^- i s o -:/a 

e^— n-T'ofcTyV-i^— t e r t h^->i/^ 
i^-n-T'Dtr/V-S^-^aiy ^i^v'y^^^ v^- i 

s o-:/otr/vi;y i^- i s o-yotr 

/Wi^Oi i^- i s O^T^Cl tf/l— :^-n- 

7'P2K53^^->t^9 V. i s o.-T'o e/u-i^- i s o 
-ypaK^i^t/?^'. ^J-i s o-rBkf/^-i^-n- 
:^ h^i^^yV. t?- i s o-^ofcf^u-i^- s e c- 
:^ i s o --f^ tr/W-i^- t e r t 



-n-:/^yW-i^- t c r t-y^h'^i^i^yv, S^-n 

i^-^ h^i^i^y^. v^-s e c — h^i^v^^ 

e c-:/^/U-"i^- s e c-y^h^i/v'yV. i^- s e 
c -yf^A^-i^- t e r t h'^>->9>^. s e 
10 c-yf='/V-i^-'7a:/^ixi^7^^. i^- t e r t 
^/Ui^pt h^v^t/^V-x V?- t e r t -y^/Ui^SL 
->'>?V^ t e r t-y^/W'-5^-n-:/0 3Ks3|rV 
i^y^'. i^-t e r t -rZ-^^/w-t^- i s o-:/n3if^ 
i/'-VyV^ i^-t e r t -:/^/WC?-n h^*>e/ 
i^- t e r t->^^/U-';^-s e c-:/h^'>i/ 
9^^. i^- t c r t~:/f-/U-v?- t e r t-^h^i/ 
'>y>. V?- t c r t-y^/w-i^-^ot/'^^i/^ 

e c-:/ i?:7^n/V'— i^— t e r t — ^ 

-^y^>K^i^:/ofcr/l-hy > h=^rC^->y V. y -^y 
v^F^^-VT'o tfyPh ycch'^v^-^yi^. y-hy^na 
:/oif/PFy 7< h^i^i^9>'^ 7- ^y:7no7'Bfcr/^ 

y7<h^*>i^9V, p<f^/Uhy3ih^V*>'7>'. -^^^/i' 
2 a£X± iPJ^lcffi^ ur t> J: V \ 

[00 12] (A- 2) fife^ 
±SB-«^ (2) tC*il>-C. iMO^fitiSt LTtt. 5fe 
o-te* (1) tBJ«<c«^WSSr*if6C^;6JTt?^, 
50 -fS^ (2) OR'-C*6 2ffi<D3(r«afcLr 



(5) 
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if-5Ci:i65T*6o (2) K^tmmsif^ 

i^i^. 1. 1, 1. 3, 3 — h^i/-3-;»c^ 
/Ui^i/a^^l^, 1. 1, 1, 3, 3-'<V^Jih^i/ 
-3-;^^/Uv?'>o^f-:^> 1» 1, 1. 3, 3-^i^ 
^p* h'¥5^-3-'7*ri/Wi^i^n^1^V, 1, 1. 1, 
3. 3-'<Vt^^3th^e✓-3-:7*r:/^i?•>o#1^:x^ 
1, 1, 3, 3--r h7P< h^v'-I * B-i^T^'^/i^i^ 
i/o^i^y, 1, 1, 3» 3-xh73ih^>^-l. 3 
-i^^^/^i^^'a^1^V, 1, 1. 3. S-f'h^^h 

3->?7 3:ri/Wi?'>0:^-9-V, 1, 1, 3, 

v'. 1. 1, 3-hyy h^'^-i, 3, 3-hy>^ 

1. 1, 3~ 3, 
3- hy >^>^i^5^o^1^>'. 1. 1, 3-hyp«h^ 

3, 3-^y7*^/^i^'>^^1^>', 1, 1, 
S-hyaLh^i/-!, 3. 3- hy 

i, 3-':^p« 1, 3, 3-7^h7P« 

f^/^v^->o^1^V^ 1, 3-v^:x:h^i^- 1, i. 3, 

1. 1. 3. 3-7^ h7:7 3i=:/vi^">o^ih:x, 1, 3 
-i^at h^i^- 1. 1, 3. 3-7^ h^:7j::=;/Ui;i/ci 

V, 1, 1. 3. 3-7^^7^ 3-t?>f=- 
/^•:;i/a^1^>', 1, 1, 3. 3-"7^h73ih^'>- 

1. 3-v?^f^/^i^i/^^i^v, 1. 3, 3-7^h 
7P<K^i^-l, 3-i^yaiS./Ui>iya^'t:y, 1, 3 

1, 3, s-^^h^y^/i'C^e^o^ 
1, 3-i?3ih^->-i, 1, 3, 3-7^h7P« 
^/Ui^Vo^i^y, 1, h^>-l, 1. 3, 

-1. 1, 3. 3-7^ h^:7^n/Vi?i/p^i^W^^ 

(2) lC^V^rd^^0<D^k-&4fet L-Ctt^ '^^'9"^ 

1, 1. 1. 2, 2-^:^^?^/ h^>-2 
-;i^/Ui^*>9>. I, !• 1. 2, 2-^>'^3:h^ 
•>-2-;^^yl-i^>'7V, 1» 1, 1, 2, 2^^>^ 
^ h^i/"2-7*c=./W':?->9V. 1, 1» 1, 2, 2 
-^V^^t h:¥i/'-2-73:rL/Wi;^'9>', 1, 1, 

2, 2-^h9>h^>-l. 2-i^/^/Wi?>>^>, 
1, 1, 2, 2-^ h^:^ 2-v^>f-/Ui; 
i^^:^. 1» 1, 2. 2-7^h7> h^'>-l. 2—:^ 
^airiA-i^i/^i^. 1, 1, 2, 2 -5^ h ^a: h ^'V- 
1, 2-i^7Ar:/Vi^->'9:^x 1. 1. 2-hy^h^ 

2, 2- h y 1, I, 2-h 

yaih^*^-!, 2, 2- by /f^-rUi;t^5?>^, I, 



8 

1, 2 - hV ^ 2, 2- hy 

7^. 1. 1, 2- hyjc 2, 2-hy7 

xsi/W5^'>7V, 1» 1. 2. 2 

1. 2, 2-x h^^^f'/l^i^^yi^. 1, 2-e;>h^ 
1, 2, 2-7^h^:7a;=l/bi;f>9i^. 1. 2 
-e;^: h:^>- 1. 1, 2, 2-7^ h 7 731 -/Ui^i/y 
-Ittk (2) lCi3^.^TR^;6J- (CHa) »- 

^iJ^y. l^;^ h'¥i/:7ai=;/Pi/y/U) /^V-, 

(p« h^i/i?>*f^/wy/^) /^v. tr;?^ (a^h^v 
y/u) p'^v. tr:^ (3ih^v/v^>^ac=:/Pi/y>fW) ptij' 

a:=:/i-*>y/u) rc.^>^^ (p< h^->.i?p<f^/u-vy 
A-) j^^v, tr;^ (3t h^'>i;7<f^ypi^y/i.) ct^v, 

^v^c^7 3ir^/vi^y/u) y, 1, 3-^^;^ 

y/w) >^p/<>-. 1, 3r»^^ h^i^*:^>f^/i-->y 
/u) -fvt/^^^^ 1, 3 — tr:^ (jc h#'>i^7*=./pvy 

1. 1. 2, 2-7'h 

40 9-?«h^i/-l, 2-i^7«^/i-i^i^!?V, 1, 1. 2, 
2-7" h^a^ h^'>-l. 2-5^p<^/Ui^i/7>'. 1, 
1. 2, 2-7^ h9-?< 2— :^7*ri/V'i;^/ 
^i^. 1, 1, 2, 2-f^ h9ath^'>-l, 2-i^7 
a:s:/W^;;i^9V^ 1, 2 h^*^- 1 , 1, 2, 2 
-7* h^y^/Wi^S/^:^. 1, 2-i^:i.h^>-l, 
1, 2, 2-7" h9>^/^i^'>9i^. 1. 2-i^yh^ 
1, 2, 2-7^h5^:7airi/Wi;i^9>, 1, 2 
-i^aih^-y-l, 1, 2, 2~^ h97*n/W£;'>9 
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V, kfy^ (:x h^^>v?7a:=./Pi^y/p) if* 

(A) A^ti^Xn. ±fB (A-l) (A- 
2) fiK^)'. t>L<rt:v^ri^*^-~;^^ffli^\ (A-l) j£ 
5^i3J:C/ (A- 2) tf^JWc^tv^tv2«»±«v^^i^ 

Coo 1 31 *«W^c*5^^•C. An7K5W»i:fl, its 
(A) ^5>(-^**v6R2 0-a. R*0-S. *3<tt;fR 

f^rt-Cfc^o *^M<J:*jVN-clS^tf± (A) /«4><^ 

<f*5. (A) &i^omyk^mm^oM&W'^'^& 
ns mn. 1. 000-120. 000. »*u<tt 

1. 2 0 0-- 10 0, OOOmSTfcSp 

Coo 1 41 (A) ia^>«r;&0*iWW. a55J'»-&* 

uTii. ^s^> mmst. 

h^-h) "^^y. hy-n-yp^e^v" (Tir 
f^/i-r-t: h-^- h) hy-i-T'odf^j/.^ 

(r-t^/wr-fe h:^- h) f^^v. i^- t-y^K'^-^- 
•^-h) c c-:/h^i/* hy;^ (T 



i^- s e c - • If;^ (3:^/>r-t hT-fex- 

h) hy^ (3i^/wr^hrir7^-h) ^t^^v-. tr;?^ 

30 •fe^:^-h) hy- i -T^nrtf^ix.^ 

A. hy-s e c->^h'^^>-^y (r^^/wr-i: h-^ 

i?- i -7'o2K#-> • b';^ (r-fe^/ur^ h■^— h) 

•jrA. ^y-n-:/p2K^^>- hy:;^. (r-fcf^/^r-feh 
h) -^ey- i -:/P2tf^i/ • hy;^ 

-fc., *y-$ « c-:/h#i^ • hy ;^ (r-fe^/wr"t h 
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y (zcf-zl/T-t hT-fe^-h) i?/U=»riJ^A. hy-s 

^y-n->^o2K^v- hyx 

-trhr^T^— h) v?/W=i=^!>A, ^y-t-><h^i^- 
^it';?^ (i^yur-t hT-tr^— h) ^y 

KtLTttt. :/De:*-V». y^l^St. ^ 

^^f-vKx ^T'^vK. y-t 
^^-yfks -eu^vtt^ p«^/wd:^ 

^M^w'v-s. ;^7^Tyv». yz-A-R. yyu-f 
:^K. i^y^/w». *Asa> p-r$y p « 

nRK. i^^onRKx hy^ooRtt. hy^/wsfp 

tLx«. m^tfmsts m^s as. ^^^a. y vs» 

i^v, trp-/K tr^^i^v. eoys^v'. tr^^ys^ 
V. fcTay^-. hv /"f-A^T^^. hy^i^/wr^v, 

*yat^y— /wr^y. qey pt^A'i^at^y— /ur$ so 
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h y ?mit^ y c^^^x Tke^t^^y 

(0 0 1 51 ±feMfflEoffifflft«: (A) ^» (^^P* 

0 0SS«f5JC»UT. ii 
0. 0 0 1-1 OSS^. »*U< MO. 0 1-1 

looieljBUia 

m^^ztt^^i^, mm&M^s ai»5o-4 5o 

[0 0 1 71 ±l2;^/^4tnr>J.JSgoA«s:^^^ LTtt. 4 

4- (^Vy-f/U^f^i^) :7ai=iyW;:^/W3j^i=.«>A ^^If- 

"fe^— t^y^/U-3-iJ^pa-4-r'fe h^^V^a. 

or/^d^/w^/u*iL^ Ata : '<^/C?/u- 4 - K Ko 
7 3^ =./w> f^/u;^ ^ n r v^^* 

*— ^i^v?/w-4-i: Ko'¥i^:7 3t=i/p>^/u>^/^ 

prv'f^'*^— hx ^>'-;;/u-4— h^i^:7«=-/M 
Vi^/u— 2->f-/V'-"4-fc Ko=^i^:7ai=./i.y ^yv;^ 

i^/u- 4-tKo^^'7a: =/wy f='/w;^/n^ - A ^ 
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arv'^^-^-h. *;^'<:^':^/u-3-^op-.4-fc K • 

t e r t-:/^/V'7a:=:/u;^/i'2j^:=:»>A ^^i^::7/vah 
br^'f'^^-h. ^vi^/w-4-^ h^e^-O'S^A'- 

4-t KD^i^^ic— ^^1^>^/W2t-D 

oa^Vi^/i— 4-k Kci'^'>7ain/U;>cf^/wj^/P3lx=i 

i;/l/-4-fc Kci^V:7 3iri/U>f^/l/;^/U2t^r:L^A ^ 
^f-:7/V;i-orv^^*— p-^i3o^>-:^/U-4 

/U3j-arv^^^— 3,5--:^^aa^>'i^/W-4 

10 0 191 ±s2-<v>^^ry-5^Aa[oA*«i ur 

-h. 3-^Vi^/W'-2->^f^/i^;i-^>:/^r5/!J 

^« 40 

^^^y/vz^xsriy'T^^-Y. a-t^v^ 
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I-HIO. rasi-L14 5. BSI-L15 0. 

ras I - L 1 6 0 (Hjpr^k^xn m) m fj:ift^mi 

I 0 0 2 1 1 *«ffl-CfflV^fe*V^»tttt3t»«±*Jtt. 
ii«l--100mj. »*U<ra:i 0--5 0mJ<OSS^ 

i^y^*=:/V3— Kii$'-6.y:^7/^:^-Bn- 
;:f^$^ VJ:^/^J^;^— h> {4— t A') 

( 4 — t -zff-jvy * =i/p) 3 - K =^ h^^i^/u^Z^ 
tr^ (4— t 3 
-.K-e^«^:^7^uvx/P45*-h. tr^^ (4— t-y 

-h. tf;^ i4—t-':f^/uy:rLzz/u) B—h^^i^Jxy 
■f>^yW;i-Bn-:^^X-?^/^3!|5*— h. h y 7 

hy :7A-3^o>r^V7t/^;E^:^- hy:7jtjr 

=;/u;:^/Pjt>cr; |> Ay •:h7/U:<-B — n l^y^/Uif^^-^ 
^Jy:x.:=^jV (4->^/^:7«r=./W) ;^/V2^:i=.5?is J- 

J^/^Jl^rirJri^ y :7yU:*-B ^ >/^^u4^ 

(2—;i^^yv/^5^B^^i//u) ;^/U3^^r>A h y :7/^a^ 
B^^Vy^/W4?Jfr— B^^p-iz/l' (2— ;*-:^y 
t^^u^^i/'ju) y.A^^s:^i;JK[^])yju:toji^iy:x/u 
*^-h. i^p^f'/i' (2— ;i"=^y>^B^^i//U) 

^a^ri^A hy :7/Wa^B7e^>'^A'*^— S^:7 3iri/W 

3— K=^^^A'^^1^7/^3^Brv5^^::^— hy^^i 

sA';^/Pa^=.»>A;?;>'7T---?^/^2j5*— (4— t K 

;;^/V3}>^— h. l-'^7^/Pv^y^>^^;^/V4^-!5^A hy 
7yW;r B ;< ^ h s 1 — t"7f^/Wv^^^/P>^ 

/u*r:.<>A hy :7/P2i-B>^v;^/n)?*- 4— >r 

y — 1 ---^yf-ivV/- ^yU^yUjKsi 1^ A h y 7/l':*-B ^ 
4— =i hB-1— :^:7^A'i^>^/^ 
;^/i.>|s=ii^Ahy7/W3fB^^>';^/w*j^-h, 4— 
^/u- 1— #-7^/Wi^;<f=-/u;^/^2!^ii$^A h y 7/^5t-B 

^yp;^/^*^^^^ h y y/i/arBy^v:^/^!^;^— 4 
— = h B~ 1— "^7^/wi^3c^/w;!>;/ujj^sii^ A h y 7 A' 
;*-B>^i/x/i'*:*- 4->^/u-l-'^:7^/Vi; 

4- t KP*^'-l-'^'7^/l'i?p«^/»^^/W3j^ri!>A h 
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4— 31 h^t/- 1 -i-y^/i^T hyt \fu^:ty^=>^ 

/W;i-n^^>';^/i/jJ^;);— 4— a: h^pi^^ h^->- i 

-'^:7-^/vx hyt: Kci^ii-^si^ni'Ahy 7/U7ho^ 
^>'X/vri^^-h. 4- (2-7« h'^V^ h#-» -1 

^r^-x/U^^-h, 4r-3:h;^->;(^yvy^/U;*-^ix-l 

4-n~:7'od<^i^;t;/^4?=^/^::r^ 
1 —ry^ivj- h 7 fc Kn^d-7*5i js. h y ytv 
ir^^ h. . 4 - i ~7^.P4^^i/;<;/W2Ks 20 

y 7/u:4-D/>:^^/i'3j^Ji^— 4-n-:/h^;«7A'e' 

hy 7/w:*-o^^$'^^;^/uz}^^— 4- t-^:/h^e^;^ 

h y :7/u;i-D>^i^;5^/U2jt^— 4- 

^;i-:7at:=.»J^i* hy 7/1^:^0^ -?:^;^/P3j7-^—h> 4- 

2— h^y xi^rv^K-4-:xynh 
n/u^pyK. 1, 2— h^y vi^ri^K-5-;^ 4o 

a y K. 2, 3. 4, 4 •-T'hy^i^v^^ 
3:yv<Di. 2— ^7 h=¥y vi^r':^K-4~;^>^*>' 
S3:;^7/^*fcht 1 ^Z'-^y h^/ v-i^r 5 - 

?PJ3S:4-^y^7a::^>/^::^/^IJ^i^. j>« ix^A-^^ai-^ 
h. i^0ifn—/ua> h y;^ h y 

•fe:^-2-x/PsJ^*- hy 7/w:^ppf^>';^/i'^5i so 
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/uei^^o [2» 2. 1] ^y^h-5-3i>'~2, 3- 
h\ N-t Ko^ri/'-^^^i^W^ Khy 

;wjK^^K-r$ Khy :7/i'2^p/^j^v;^/u:Jt^— h^(D;=^ 

<r>ft^*feH. *«i-cfcSVMi2«K±jft;^^j^Tfflv> 

[0 0 2 2] i^itmm&i^mmmtn^U(^t(i^m\z 

k K^i^^'. 7^ h77«f-i^i^*:^r5>'. h/^^cvt^r^ 
V, i^T$y v?:73i=i/u^^ V. hyr 
« V. r>'=enr> 7<^/^r$v> :xi^/i.r%>. 

5^i//^T5>'. T^v^/^r^:^. -tf^/wr^:/. tr-^yv? 
ri/w] T^ptT/ur^v. c c (2-=i ho^i^e^/w) ;^ 

V. [ [ (2-~=ha^i^i?/P) ;er/P4?=iA'] 
r^Dl^s [ C (2-3ihP-^Vi;/V) sj-^t/-] 
r:/b] tf^yi^V^ C [ (2-=hcr'<V'i;/^) a^^^ 
i/] ^:^E^f-;?«^U^'-:?r^V. c C (2- 

t [ C ( 2 -ii h P^S'i^/W) ;<y/WjK:=: 
/U] hA'aiXi^T^^^. C C (2-=hi3-<:^i?/U') :t 

C [ (2. 6-i^c=^ha-<V5^/^) 

/W3}?=./w] ^f^/vr^v, C [ (2. e-i^s^ho^^' 

C [ (2. 6-i^i::ho^:^5^/l') jlr/V3K=i 

/u] -^^i^/j^r ^ V. [ [ ( 2 s 6 - v?=i h D-< 

C C (2. 

/p] r=^y>'. [ [ (2. ho^Vi^/U) 

t/] tf^yi^:^. [ C (2. 6-v?^hP 

C C (2. 6-i^5:hP^ve^/U) ;b7l/2K 
r:/P3 7:3c=.UVi^r ^V, C C (2. 6-i^=ho^ 

[ C (2. e-i^sihn^i^i^/U) :i-^'>3 
/W3 'C^r [ C (2. 6-5;^sih 



17 



4$§fl2 0 0 1-5 5S 5 

18 



jK-ZUT'of A^r^ V, [ C (a. a-v?>^/U~3. 
r^V, [ [ (a. a-i^p«^/U-3. 5-^^> 

T^V^. [ C (a. a— :^^^/^-3, 

[ [ (a. a-i^p<^/U-3. 5-i^> h^i^^Vi^ 
/I') ^^-^V] ;«7/P3j?ny^h/U3CVi^r^V, [. [ (a. 
a - 3 , 5 - v?y h ^*>-<VC^/V) ;i-dt.>>] 

(0 0 2 3] (B) «5^0:)«^n^ 

(A) 0 osfi» (^±;(io*^w»ie^it&ift 

m IC^UTO. 0 0 I'-lOfiSaX'^*)?). J:?)»* 
L<rt:0. 0 l-lOfiftW-C*^. (B) «5»<0tt« 
fijis 0 . 0 0 1 fifilfP*fi|-Cii> 6 1 aim<^wmi^i^-H> 
fivMat*e>r. (B) aL^<D^mifn ofiaaxta 

100 2 4] (C) gfe-^ 

(C) n&^ir>»jSiii^ 18 0 

rtx W;tff3L^i^>^^y a-^K 1, 3-:^o/<Vi^:^ 
— /W. 1, 2->^o/^:^C^3^-A', I, A-Zf^^i^:^ 
— /W. 1, 3-:^^>'i^aJ— -/K It 2-Zf'S^>i^:t-- u 



1, S—^r^^Vt?:^-— /P, 1. 4 --iVi^ ^^i^:*- 
!• 3 -^V^ /K 1. 2-^>^>i> 

A', I, 6 ^^i^V-:^:*-- /K 1, 5-^^1^V 

/K 1, 4-'v:^^>'i^:i— /K 1, 3-«^^1^ 

Vv?3t-— 1. 2 ^J^i^Vi/s^-yK 1, 7-^7" 

^V'i;;*— A', 1, 2 /K 1, 8-:*- 

^^ve^ri— /K 1, 2~:i-^^V'i;:jh-/K 1. 9- 

y■^:^i^3^-/^, i, 2-yf->'i?;t-/K i. lo- 

fiJ>i?:t-A^, 1, 2-'r;t;:^e^;t"-/w. 1. 12- 
K7^;J7Vv^2j— /K 1. 2- KT';^7 Ve;3^-/^, 1, 1 
A-y'V^f1^l^i^:t—JV^ 1, 2 h 7^;?? 
-/K 1. 1 6-^*1^^;<7>'S;2^-/^, i, 2 — 
^fi3l^^J:t-fV, 1, 1 8-3h^^7'j5e7:^C^;r— /K 
1, 2-:4-^^^;&:xi^3t— /K ^iJ' a^=^f•:^i^5^— 
/K iJ^y-try^^, ;*a^^V^/^^yy hyyf^n 

-yP7'o/<v. ^^^^^yj^^y -:^^y'fey>'. 

— /K i^T'n trw>'^y 3— hy^i^l^v^yrr— 

A-. hy7*crtru':x-/y 3— /u, xh7:t^u:^^y3 
— /K hyT'cifcruv^y 3— A^, 
y^— /K ^:^^J'7^Dfcfixi^^y 3— A'/jiifio^y 3— 
/i-a^Pl: e^3:^t-:^^y 3-/i-^/;^f"A-3i-7-/K 

y 3— A^y T'crtfA-ai— T^/K i^sif-uv^y 3— /u 
^ / y j.^-'T^/p, e^T" o fcf u y 3 — /i.^ y ^ 

T'A-, i^T'atfWV'^y 3— A^^yai^/I^ai— 
A-^ i^T^a tru^'^y 3wW^y7^Dfcr/Pct— ^^/K 

T'o.ewvi/y 3— /v^y :/^A'3:— xA-. h yai-^u 
:^^y =»— /i^^y ^^/wai— f'yw^ hy^i^Vv-rys 

— /iHe/ac^A'JC— ^/K h y ai^urx^y A-^y 
T'n tT/Pjc— f'/K h y^i^uv^y 3— /U-^/^^/w 
r/K hy T'P tru:x:/y 3— /pq&y yf^A^at— =r 
/K hy:^ofcruV^y a— A'^yaif^A'ai— ^A^^ h 

y ^ci i^v^y 3— /u^y T'p xA^. h y 

ix^y 3— /l^ypi^yuai— if A', h^ac^l^V'^y 
3— /i^y 3-^/1/31— 9^ h^^^i^^^y 3~A^ 
^yyo tf/wat— r^/K 7* h^m^uv-j^y 3— /u^e/ 

y^A'iC-y^/K h9:!^ai^^V^y3-A^y^^ 
/Uai— ^/W^ ^ h7:/ci tri^VjJ^y 3— A'^/aL^yUjc 
— T^A'^ ^ h7:/afcri/V^y 3— A/^/7^otf/Vcc— 
T'/K T'h^r/nfcruv^y 3— A-^yy^A-ai— xA' 
ftifO^y 3-/l^yTA^:S^>rP:n-7^/V^S^S»|; i^acf^ 
UVi/y 3— /Wi?ac^/Ua:— f'A', i^ai^U'l^^y 3-- 

A'i^T'o If /w^t— ^/v^ i^si^ y 3 —jv-^zf^A^ 

^/K i^r^P fcf UV'^y 3— A/i^cc^/Wa:— xA-. 

i?y<^3 trur^^y 3— /pc;7'o tr/u:n—7^/w, i?7^tnf 
u^^y 3-A^i^>^^/U3i— ^/K hya^^wv^ys 

— /I'i?^ ^/Uic— y A^, h y Ul^^y 3— A-i^aif^ 
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— /ui/cc^/u^— x/K h fcf u:x^y 3— /Ui^ 
^ol>/U3L— ^/i/, ^h^^obfuv^y 3— 

$J ; v?3:^uv^y 3— /v^y ^^/uai-x/wrirr- 
i^in^UV^y 3^/|^y:n^/V3:-7'/vr'fe^'- 

•:?3:^u>'ti>^y 3— /u^/t'd fc^/V'^— T'/vr-feT" 
— i^at^ ui^^ y 3— /u^t y y^/u-ai— r/^r-tr- 
-h, i^:/otru>'^y 3— /p^y ^/VT^ 

/ur-feT"— e^T'afc'uv'^y 3— ywfe/::/^/wai— 

— T^/i-r-feT'— hyaif^U'^'iry 3-/u^y3i^/v 
ai-T'/wr-feT'— hy:n^i^:x^j;=3~-/p:tyyp 

T^/wr^^- K y 3i^wv^y 3— 
yf-/uac— r^yur-feT^- h. h y :rn tru^^^/y 3--/u 
^y^t^/wat— x/wTirx— hyrntri^v^y3 

X hy3i^u>^y 3— /v^y:/ai^/i/3i— xA'T 
-fer^- -f- h^3i^U^^^y 3— /u^y yf^/uai— -jr 

/t-r^T^— T^hyT'neuv'^y 3-/pqeyyf^/u 

a^-r-ywr-t^— xh^lP^cfc^wV^y 3— yu^y 
^/wr-tTT^— ^ h95^Dtru>'^y 3— 

^ y 3 -/v^ y v^^/wa^-T^/ur-trf^- y 3 

y 3-/ui;r't^- T'pf i^y^jry 

-h, i^3:^w:x^y 3-/U':;r-fex-h> i^rai^u 

y^y a-./wi^r-fe^-h. hyaif^uv^y 3— /ut; 

u^'^y 3-/i.i?r"fe:'r- hf^t<O^V 3--/W2;3c;;^^ 
V. ^f^l^^/V^ y 3-/K h y > -/ur o-'N' 60 



hyic^uv^y 3-yi., hy:/afcru:x^y 
v;jtf^u:^^y 3-A'^y yf-zuoi—'T^/K i^x^uv 
^y 3— /w^y ai^/vjt— f^/K i^cn^uv'^y 3— 
^/T'atr/i/at— i^at^uy^.y 3— y 

^/K i^T'D tr V 3 wu^ey > -r 
i^:/oewy^y 3^/u^yai^/i/3;^7^/u^ i^:/ 
Dtruy^y 3— /i/qE-y:/atr/U'3i— ^/w, t^T'otru 

y^y 3— /u^yy^zvit— hy^cf-uy^ya 
— /w^y y^/ucc— T^yK h y jcf^uy^y 3— /u^/ 

rn^yUat— r-A'^ h y l^V^y 3— yW^y 7^0 fcfyU 

r/K h y 315^- uy^y 3— yu^/:/^/wjc— 7^ 

/K hy :^Pfcryy:ry 3— yW-^y ^^yi.3:.— xyK h 

y yotruy^y 3-yv^y3:^yU3t— T^-yw, hy^^o 

fcf W^i/y 3— yv^yT'n eypj.— -^yK h y r/pfcTU 
y^y 3— yU:ty:5^^yU3:— i^aif^-yy^y 3 — 

/u^y /^A'3i--f^ypr-fe^— h. t?^^yv^y3— 

/U^y3;f^yl^3::— f^yl/T-fe-r— v?3^^l>y^y3— 

/v^y T'ofcTyUit— r^^T-feT^— h> ixaif^-uy^jry 3 
— /p^y^^f'/uai— x/i^r-fex— h. i^T'cifcrixy^y 
3— yu^ey^f^ywat— ^ywr-feT"— i^r/otruv^ 

y 3~.yW^y ai^yUaL^-T^ywr-tx— t"wy 
^y 3--yl^yrPlf/l-3i-7'yUr-feX— 

uy^y 3— yw^y y^^/wat— ^yi^T-fe^— h y ac 

^t-y^y 3-/u^y y^yuai-T^yur-tx— h> hy 

3:f-Uy:?^y 3— yW^yai^yWjt— T^yl^r-feT^— h, h 
y ai^uy^y 3— yi^^eyT^'al^yUa:— ^yPT-fer^— 

hyacf^yv^y 3— yp^y:/^yl.3:— -r/^T'tT' 
-K hy^^oeuV^y 3— yu^yy^ywct-f^yur 
•t^— hy T'afcfyy^y 3-yl.ieya:^yU3L-i5^ 

A-r-feT^— hy:/Dfuy^y 3-/^^y:rat^yu 
3c.— T^yi/T-feT"— hy ^ofcfyy^y 3— yi/qg-y:/ 
f^ywa:— ^yPT-fe^— h^ a:-^l^>^l} ^^/\^i>T^T 
— h. T'ae'uyi/y 3— A^i;r-fe7^— h. t^acf^uy 

^y 3-yvi?r-fe7"-h; e^rptruytJ^y 3-.yu5^r 
•^7^— h. hya^^uy^y 3-yw«:;r-tr^-h. hy 
T'p e^uy^y 3— /ut;T-fe7^- h^wic»4 ui^^i: 

10025] (P) 
*«WlC«[ffl1--5 (D) ri£5^fi. -^JE-COftjRjftSl 6 0 

y. n~-^^i^y. i '^f-V. n-^:/^y. i- 

2. 2. 4- hy y^/V-iy^y. n-:i-^ 

^v, i-j^-^^y. «v^o^:^i^y, y^yvy^p^ 

y. ^i/yy. 3cf-A'-<y-^>'^(03J#K«<k7K983!^S 
K: y^y-/K 3i^y--yw, n-^p/^y-zK i- 
r^a/<y-yw, n-y^y-A', i-y^ry-^K se 
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/W- i - >^^yU'{r h > ^yl — n -^^^/V^ h l^. 
^ i^iy:;t>^(D^ h ; si^A^zti-f^ji^^ i 

/K RS- i -T'o fcT/K ilFS^-n-:;^f"A'. ilpK- i 

3- /U*/p«^/l/3:— 7"/K Raai^^V'^y 3~/Wie 
V3c^/l.a:— RK:^cr e'U^x^y 3— 

ff^ifeT'o tru^^^y 3— /t^y a^^yU^i'^ 30 

e^oc^/V^ 3 - ;^ h ^^i/^ f'/VT'ci tr:^-*— 3 -a: 
P^n/</-/K n-:/^y-/K i-.:J^^y-/W. se 

> f'/W- n -^^v'/W^ h V'. C^- i -y^^/U^ h 

4 3:^u:/^y 3— yU^y y ^/Uai 

l^V^y 3— yUi^ji^y^ai—f^yK ynl^uv^y3 — 
yl/^y >^yU3i— f^yK T'n kT UV^y 3— yU^/jtf^ 
yvo:— ^yw^ :/ai^ixV^y 3— yw*y>^o l^ywa— ^ so 
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/K SfSfc^i^yK g^K-n-T^DeyW, RK- i -^n 
t^/K ftft-n-><^yK RSf- i ~>^5^yK RK- s 
e c-:/f-yK RK-3-pt h^i/y^^yu. BHS;^^/w 
^^^l^yK ftii- 2 -a^^yuy^^/w. T-thi^Kp^^ 
yK r-fehftSjcc^yK KK^cf^u-v^y 3--/u:ty;?c 

^yWai— ^yW, U^V^y 3-yUqey ai^yUai- 

7"/K t-l^Vr^y 3--yU^y y ^yU3:-r/W. 

ftBfeyn IfUi^^y 3— yw^y ai^yuoi— iryUT'a l^2^ 
VSfcac^yK >^efc':^->'»-n-:?^1f-yK t^i^-^Sfe 

^A-. IL»>^/w. SLtt^-^A-. -5'p:^Sfc*:^3i^yK 3 
h^i^p'^yi^T'pfcrah-:^-^. 3-31 h^->3if='yu 
y a t^5h^- h LV t UT^^tf 6 k ji^t? 

c*te>r3:ia*>5v^ii2«ex±srffl^urffiffii- 
[0 0 2 6] msL^^<o (c) j^^j-^ (D) ^»&mm 

^at. (C) : (D) =5 : 9 5-^5 0 : 5 0 (Sfl: 
it) -C^t). J:!:)»*U<*:i (C) : (D) «8 : 92 
-4 5:5 5 (MSit) T*fe5, (C) ^»&i^S%m 

(0 0 2 71 (A) ^^^;(jn7k5WWi-<5^|J:d:. ±f2(^ 
(c) Ai^i^xn (D) ^5>tu<ttv^-m;5>-:&a5^r 
ai^sat^-cffd^irijj-e^, »&Kfc»*icxic (c) 

[0 0 2 81 4c9SQqiC:)b-VNX. !m&mUA¥9'p(OmJ^ 
1 0 orfiXT<^Tyi'3— yK;5-&a:;iK 2 OfiS%&lTv 

£lT<oryi'3-yvtt, ±E (A-1) fiK^*E>W;: (A 
-2) ^5><?5tok5>»4b*J:tm'S^<73Bg|r^C6:®^;65^ 

!). ^<o-&fl:;&5 2ojis%eiT. t< rt5fl:s%eJL 

Tic/jj 5 J: 5 JcSKS* 4f ic: J: ») c 4: U 

[00 2 9] :4s:%iq<0fe^^^;^«)». $ ^\ZTt&<0 

^-v?4rhv4:UXrt:. r^f^yWT^hV. 2, 4 — » 

^f-Vi;:^-^'^ 2, A-^-^ffl^i^^ly. 3, 5 

2, 4-3^^^V•:^3^>', 3. 5-:^^:^^ 
2, A-J-r^y'^Jit^y. 3, 5-y'^Vi^3^ 
S-y^yw-2; 4-^'¥i^ve^a!-v, 2, 2, 
6, 6-7^ Kyyf^yi'-S. S-^r^'^vi^;^^'. i. 
1, 1. 5, 5, 

(A) (^^*5WKIS^^»») O^»fS10 0 
fflSaiCitU-Cil^O. 1-1 OOfiSSB. »*L<«t 
0. 2-8 02&»o(S||'C«>5. roj:^<eeB-C9 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) (A-1) The compound and RlaSi(OR2)4-a which are expressed with the following general 
formula (1) (1) 

(Rl shows a hydrogen atom, a fluorine atom, or a univalent organic radical, R2 shows a univalent 
organic radical, and a expresses the integer of 0-2.) 

(A-2) Following general formula (2) R3b(R40)3-bSi-(R7) d-Si(0R5) 3-cR6c Compound expressed ... 
(2) (R3, R4, R5, and R6) you may differ, even if the same, a univalent organic radical is shown, 
respectively, even if b and c are the same, you may differ, and the number of 0-2 is shown, R7 shows the 
radical expressed with an oxygen atom or -(CH2) n-, and, in n, l-6d show 0 or 1. from - the hydrolyzate 
of at least one sort of compounds chosen from the becoming group and a condensate, or either - the 
constituent for film formation characterized by the boiling point in (B) latency acid catalyst and a 
latency base catalyst or either, and (C) ordinary pressure containing a solvent 180 degrees C or more. 
[Claim 2] (D) The constituent for film formation according to claim 1 characterized by the boiling point 
in ordinary pressure containing a solvent 160 degrees C or less further. 

[Claim 3] (B) The constituent for film formation according to claim 1 with which the operating rate of a 
component is characterized by being 0.001 - 10 weight section to the (A) component 100 weight section 
(full hydrolysis condensate conversion). 

[Claim 4] (C) The constituent for film formation according to claim 1 characterized by choosing a 
component from polyhydric alcohol, a glycol system solvent, a glycol monoalkyl ether system solvent, a 
glycol dialkyl ethers solvent, a glycol monoalkyl ether ester solvent, and a glycol diester system solvent. 

[Claim 5] The constituent for film formation according to claim 1 with which the (C) component in a 
constituent and (D) component use rate are characterized by being (C):(D) =5:95-50:50 (a weight ratio, 
a (C) component + (D) component = 100), 

[Claim 6] The constituent for film formation according to claim 1 characterized by containing at least 
one sort of compounds chosen from the group which consists of the compound and (meta) the acrylic 
polymer which furthermore have beta-diketone and polyalkylene oxide structure. 
[Claim 7] The charge of insulator layer formation material characterized by consisting of a constituent 
for film formation according to claim 1 to 6. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the constituent for film formation, in more detail, as an interlayer 
insulation film ingredient in a semiconductor device etc., this invention is excellent in the mechanical 
property of a paint film, and baking of a paint film is possible for it in a short time, and it relates to the 
constituent for film formation in which a very low dielectric constant is shown. 
[0002] 

[Description of the Prior Art] Conventionally, the silica (Si02) film which is vacuum processes, such as 
a CVD method, with was formed as an interlayer insulation film in a semiconductor device etc. is used 
abundantly. And the insulator layer of the spreading mold which uses as a principal component the 
hydrolysis product of the tetra-alkoxy run called the SOG (Spin on Glass) film for the purpose of 
forming a recent years more uniform interlayer insulation film is also used. Moreover, the interlayer 
insulation film of a low dielectric constant which uses as a principal component polyorganosiloxane 
called organic [ SOG ] is developed with high integration of a semiconductor device etc. however, the 
conductor which was more excellent with the further high integration and the further multilayering of a 
semiconductor device etc. — the interlayer insulation film ingredient which the electric insulation of a 
between is demanded, therefore is more excellent in a low dielectric constant at a mechanical strength is 
called for. 

[0003] So, the spreading setup-of-tooling product for insulator layer formation of a low dielectric 
constant is indicated by JP,6-181201,A as an interlayer insulation film ingredient. This spreading setup- 
of-tooling product has low absorptivity, it aims at offering the insulator layer of a semiconductor device 
excellent in crack-proof nature, and that configuration is a spreading setup-of-tooling product for 
insulator layer formation with which the number average molecular weight to which it comes to carry 
out condensation polymerization of the organometallic compound containing at least one sort of 
elements chosen from titanium, a zirconium, niobium, and a tantalum and the organic silicon compound 
which has at least one alkoxy group in intramolecular uses 500 or more oligomer as a principal 
component. 

[0004] Moreover, thick-film spreading which becomes WO 96/No. 00758 official report from metal 
alkoxides, organic solvents, etc. other than alkoxy silane and a silane which are used for formation of the 
interlayer insulation film of a multilayer-interconnection substrate is possible, and the charge of silica 
system spreading mold insulator layer formation material which is excellent in oxygen-proof plasma 
nature is indicated. 

[0005] Furthermore, the useful coating liquid for oxide coat formation is indicated by surface flattening, 
such as electronic parts, layer insulation, etc. at JP,3-20377,A. Even if this coating liquid for oxide coat 
formation is the case where hardening in an elevated temperature and processing by the oxygen plasma 
are performed by offering uniform coating liquid without generating of a gel object, and using this 
coating liquid, it aims at obtaining a good oxide coat without a crack. And the configuration is coating 
liquid for oxide coat formation which hydrolyzes a predetermined silane compound and the same 
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predetermined chelate compound by organic solvent's existence-ization, and is obtained by carrying out 
a polymerization. 

[0006] However, when metal chelate compound, such as titanium and a zirconium, is combined with a 
silane compound as mentioned above, it does not have baking of a paint film, a very low dielectric 
constant, etc, with sufficient balance in the mechanical property of a paint film, and a short time. 
[0007] 

[Problem(s) to be Solved by the Invention] About the constituent for film formation for solving the 
above-mentioned trouble, as an interlayer insulation film in a semiconductor device etc., this invention 
is excellent in the mechanical property of a paint film, and baking of a paint film is possible for it in a 
short time, and it aims still more detailed at offering the very low charge of dielectric constant **** 
interlayer insulation film material. 

[0008] This invention is compound RlaSi(OR2)4-a expressed with the (A) (A-1) following general 
formula (1) (1) 

(Rl shows a hydrogen atom, a fluorine atom, or a univalent organic radical, R2 shows a univalent 
organic radical, and a expresses the integer of 0-2.) And (A-2) the following general formula (2) 

Compound expressed R3b(R40)3-bSi-(R7) d-Si(0R5) 3-cR6c (2) (you may differ, even if R3, R4, 

R5, and R6 are the same, and a univalent organic radical is shown, respectively b and c) you may differ, 
even if the same, and the number of 0-2 is shown, R7 shows the radical expressed with an oxygen atom 
or -(CH2) n-, and, as for l-6d, n shows 0 or 1 . from - the hydrolyzate of at least one sort of compounds 
chosen And it crawls and the constituent for film formation and the charge of insulator layer 
formation material which are characterized by the thing which also spread a condensate, and for which 
the boiling point in (B) latency acid catalyst and a latency base catalyst or either, and (C) ordinary 
pressure, on the other hand, contains a solvent 180 degrees C or more in a gap are offered. 
[0009] 

[Embodiment of the Invention] 

[0010] (A) In the component (A-1) component above-mentioned general formula (1), an alkyl group, an 
aryl group, an allyl group, a glycidyl group, etc. can be mentioned as a univalent organic radical of Rl 
and R2. Moreover, as for Rl, in a general formula (1), it is desirable that it is an organic radical 
especially a univalent alkyl group, or a univalent phenyl group. Here, as an alkyl group, a methyl group, 
an ethyl group, a propyl group, butyl, etc. are mentioned, it is carbon numbers 1-5 preferably, and these 
alkyl groups may branch also by the shape of a chain, and the hydrogen atom may be further permuted 
by the fluorine atom etc. In a general formula (1), a phenyl group, a naphthyl group, a methylphenyl 
radical, an ethyl phenyl group, a chlorophenyl radical, a BUROMO phenyl group, a fluoro phenyl 
group, etc, can be mentioned as an aryl group. 

[001 1] As an example of a compound expressed with a general formula (1) Trimethoxysilane, 
triethoxysilane, tree n-propoxysilane. Tree iso-propoxysilane, tree n-butoxysilane, tree sec-butoxysilane, 
Tree tert-butoxysilane, triphenoxysilane, fluoro trimethoxysilane, Fluoro triethoxysilane, fluoro tree n- 
propoxysilane, Fluoro tree iso-propoxysilane, fluoro tree n-butoxysilane, Fluoro tree sec-butoxysilane, 
fluoro tree tert-butoxysilane, Fluoro triphenoxysilane, a tetramethoxy silane, a tetra-ethoxy silane, Tetra- 
-n-propoxysilane, tetra-iso-propoxysilane, A tetra~n-butoxy run, tetra~sec-butoxysilane, tetra-tert- 
butoxysilane, Tetra-phenoxy silane etc.; Methyl trimetoxy silane, methyl triethoxysilane, Methyl tree n- 
propoxysilane, methyl tree iso-propoxysilane, Methyl tree n-butoxysilane, methyl tree sec-butoxysilane, 
Methyl tree tert-butoxysilane, methyl triphenoxysilane, Ethyltrimethoxysilane, ethyltriethoxysilane, 
ethyl tree n-propoxysilane. Ethyl tree iso-propoxysilane, ethyl tree n-butoxysilane. Ethyl tree sec- 
butoxysilane, ethyl tree tert-butoxysilane, Ethyl triphenoxysilane, vinyltrimetoxysilane, 
vinyltriethoxysilane, Vinyl tree n-propoxysilane, vinyl tree iso-propoxysilane, Vinyl tree n-butoxysilane, 
vinyl tree sec-butoxysilane, Vinyl tree tert-butoxysilane, vinyl triphenoxysilane, n- 
propyltrimethoxysilane, n-propyl triethoxysilane, n-propyl tree n-propoxysilane, n-propyl tree iso- 
propoxysilane, n-propyl tree n-butoxysilane, n-propyl tree sec-butoxysilane, n-propyl tree tert- 
butoxysilane, n-propyl triphenoxysilane, i-propyltrimethoxysilane, i-propyl triethoxysilane, i-propyl tree 
n-propoxysilane, i-propyl tree iso-propoxysilane, i-propyl tree n-butoxysilane, i-propyl tree sec- 
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butoxysilane, i-propyl tree tert-butoxysilane, i-propyl triphenoxysilane, n-butyltrimethoxysilane, n- 
butyltriethoxysilane, n-butyl tree n-propoxysilane, n-butyl tree iso-propoxysilane, n-butyl tree n- 
butoxysilane, n-butyl tree sec-butoxysilane, n-butyl tree tert-butoxysilane, n-butyl triphenoxysiiane, sec- 
butyltrimethoxysilane, sec-butyl-i-triethoxysilane, sec-butyl-tree n-propoxysilane, sec-butyl-tree iso- 
propoxysilane, sec-butyl -tree n-butoxysilane, sec-butyl-tree sec-butoxysilane, sec-butyl-tree tert- 
butoxysilane, sec-butyl-triphenoxysilane, t-butyltrimethoxysilane, T-butyltriethoxysilane, t-butyl tree n- 
propoxysilane, t-butyl tree iso-propoxysilane, t-butyl tree n-butoxysilane, t-butyl tree sec-butoxysilane, 
t-butyl tree tert-butoxysilane, t-butyl triphenoxysiiane, phenyltrimethoxysilane, phenyltriethoxysilane, 
Phenyl tree n-propoxysilane, phenyl tree iso-propoxysilane. Phenyl tree n-butoxysilane, phenyl tree sec- 
butoxysilane, Phenyl tree tert-butoxysilane, phenyl triphenoxysiiane, Vinyltrimetoxysilane, 
vinyltriethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, 
gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma-truffe 
ROROPURO pill trimethoxysilane, gamma-truffe ROROPURO pill triethoxysilane etc.; 
Dimethyldimethoxysilane, Dimethyl diethoxysilane, dimethyl-G n-propoxysilane, Dimethyl-G iso- 
propoxysilane, dimethyl-G n-butoxysilane, Dimethyl-G sec-butoxysilane, dimethyl-G tert-butoxysilane, 
A JIMECHIRUJT phenoxy silane, diethyldimethoxysilane, diethyldiethoxysilane, Diethyl-G n- 
propoxysilane, diethyl-G iso-propoxysilane, Diethyl-G n-butoxysilane, diethyl-G sec-butoxysilane, 
Diethyl-G tert-butoxysilane, a JEECHIRUJI phenoxy silane, G n-propyl dimethoxysilane, di-n-propyl 
diethoxysilane, G n-propyl-G n-propoxysilane, G n-propyl-G iso-propoxysilane, G n-propyl-G n- 
butoxy silane, G n-propyl-G sec-butoxysilane, G n-propyl-G tert-butoxysilane, a G n-propyl-G phenoxy 
silane, G iso-propyl dimethoxysilane, G iso-propyl diethoxysilane, G iso-propyl-G n-propoxysilane, G 
iso-propyl-G iso-propoxysilane, G iso-propyl-G n-butoxysilane, G iso-propyl-G sec-butoxysilane, G 
iso-propyl-G tert-butoxysilane, a G iso-propyl-G phenoxy silane, Di-n-butyl dimethoxysilane, di-n-butyl 
diethoxysilane, di-n-butyl-G n-propoxysilane, di-n-butyl-G iso-propoxysilane, and di-n-butyl -G n- 
BUTOKISfflSHIRA N, di-n-butyl-G sec-butoxysilane, di-n-butyl-G tert-butoxysilane, A di-n-butyl-G 
phenoxy silane, G sec-butyl dimethoxysilane, G sec-butyl diethoxysilane, G sec-butyl-G n- 
propoxysiiane, G sec-butyl-G iso-propoxysilane, G sec-butyl-G n-butoxysilane, G sec-butyl-G sec- 
butoxysilane, G sec-butyl-G tert-butoxysilane, A G sec-butyl-G phenoxy silane, G tert-butyl 
dimethoxysilane, G tert-butyl diethoxysilane, Gtert-butyl-G n-propoxysilane, G tert-butyl-G iso- 
propoxysilane, G tert-butyl-G n-butoxysilane, G tert-butyl-G sec-butoxysilane, G tert-butyl-G tert- 
butoxysilane, A G tert-butyl-G phenoxy silane, diphenyldimethoxysilane, A diphenyl-G ethoxy silane, 
diphenyl-G n-propoxysilane, Diphenyl-G iso-propoxysilane, diphenyl-G n-butoxysilane, Diphenyl-G 
sec-butoxysilane, diphenyl-G tert-butoxysilane, A diphenyl JIFENOKI gardenia fruit run, divinyl 
trimethoxysilane, gamma-aminopropyl trimethoxysilane, ;, such as gamma-aminopropyl triethoxysilane, 
gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma-truffe 
ROROPURO pill trimethoxysilane, and gamma-truffe ROROPURO pill triethoxysilane, can be 
mentioned. Preferably A tetramethoxy silane, a tetra-ethoxy silane, tetra-n-propoxysilane, Tetra-iso- 
propoxysilane, a tetra-phenoxy silane, methyl trimetoxysilane. Methyl triethoxysilane, methyl tree n- 
propoxysilane, methyl tree iso-propoxysilane, Ethyltrimethoxysilane, ethyltriethoxysilane, 
vinyltrimetoxysilane, Vinyltriethoxysilane, phenyltrimethoxysilane, phenyltriethoxysilane, 
Dimethyldimethoxysilane, dimethyl diethoxysilane, diethyldimethoxysilane, Diethyldiethoxysilane, 
diphenyldimethoxysilane, diphenyl diethoxysilane. They are trimethyl monochrome methoxysilane, a 
trimethyl monochrome etJhoxy silane, triethyl mono-methoxysilane, a triethyl mono-ethoxy silane, 
triphenyl mono-methoxysilane, and a triphenyl mono-ethoxy silane. These may use one sort or two sorts 
or more for coincidence. 

[0012] (A-2) In the component above-mentioned general formula (2), the same organic radical as a 
previous general formula (1) can be mentioned as a univalent organic radical. Moreover, as a divalent 
organic radical which is R7 of a general formula (2), a methylene group, the alkylene group of carbon 
numbers 2-6, etc. can be mentioned. R7 among general formulas (2) as a compound of an oxygen atom 
Hexamethoxy disiloxane, hexa ethoxy disiloxane, hexa phenoxy disiloxane, 1, 1, 1, 3, and 3-PENTA 
methoxy-3-methyl disiloxane, 1, 1, 1 and 3, and 3-pentaethoxy-3-methyl disiloxane, 1, 1, 1, 3, and 3- 
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PENT A methoxy-3 -phenyl disiloxane, 1, 1, 1, 3, and 3 -pentaethoxy-3 -phenyl disiloxane, 1, 1, 3, and 3- 
tetramethoxy -1, 3-dimethyl disiloxane, 1, 1, 3, and 3-tetra-ethoxy -1, 3-dimethyl disiloxane, 1, 1, 3, and 
3-tetramethoxy -1, 3-diphenyl disiloxane, 1, 1, 3, and 3-tetra-ethoxy -1, 3-diphenyl disiloxane, 1, 1, 3- 
trimethoxy - 1, 3, and 3-trimethyldisiloxane, 1, 1, 3-TORIETOKISHI - 1, 3, and 3-trimethyldisiloxane, 
1, 1, 3-trimethoxy - 1, 3, and 3-triphenyl disiloxane, 1, 1, 3-TORIETOKISHI - 1, 3, and 3-triphenyl 
disiloxane, 1, 3-dimethoxy - 1, 1, 3, and 3-tetramethyl disiloxane, 1, 3-diethoxy - 1, 1, 3, and 3- 
tetramethyl disiloxane, 1, 3-dimethoxy - 1, 1, 3, and 3-tetra-phenyl disiloxane, 1, 3-diethoxy - 1, 1, 3, 
and 3-tetra-phenyl disiloxane etc. can be mentioned. Among these Hexamethoxy disiloxane, hexa 
ethoxy disiloxane, 1, 1, 3, and 3-tetramethoxy -1, 3-dimethyl disiloxane, 1, 1, 3, and 3-tetra-ethoxy -1, 
3-dimethyl disiloxane, 1, 1, 3, and 3-tetramethoxy -1, 3-diphenyl disiloxane, 1, 3-dimethoxy - 1, 1, 3, 
and 3-tetramethyl disiloxane, 1, 3-diethoxy - 1, 1, 3, and 3-tetramethyl disiloxane, 1, 3-dimethoxy - 1, 1, 
3, and 3-tetra-phenyl disiloxane, 1, 3-diethoxy - 1, 1, 3, and 3-tetra-phenyl disiloxane etc. can be 
mentioned as a desirable example. In a general formula (2) d as a compound of 0 A hexamethoxy 
disilane, a hexa ethoxy disilane, a hexa FENIKISHI disilane, A 1, 1, 1, 2, and 2-PENTA methoxy-2- 
methyl disilane, 1, 1, 1 and 2, and 2-pentaethoxy-2-methyl disilane, A 1, 1, 1, 2, and 2-PENTA 
methoxy-2-phenyl disilane, 1,1,1 and 2, and 2-pentaethoxy-2-phenyl disilane, 1, 1,2, and 2- 
tetramethoxy -1, 2-dimethyl disilane, 1, 1 and 2, 2-tetra-ethoxy -1, 2-dimethyl disilane, 1, 1,2, and 2- 
tetramethoxy -1, 2-diphenyl disilane, 1, 1 and 2, 2-tetra-ethoxy -1, 2-diphenyl disilane, 1, 1,2- 
trimethoxy - A 1, 2, and 2-trimethyl disilane, 1 and 1, 2-TORIETOKISHI - 1, 2, and 2-trimethyl 
disilane, 1,1, 2-trimethoxy - 1, 2, and 2-triphenyl disilane, 1 and 1, 2-TORIETOKISHI - 1, 2, and 2- 
triphenyl disilane, 1, 2-dimethoxy - A 1, 1, 2, and 2-tetramethyl disilane, 1, 2-diethoxy -1,1,2, and 2- 
tetram ethyl disilane, 1, 2-dimethoxy - A 1, 1,2, and 2-tetra-phenyl disilane, 1, 2-diethoxy - a 1, 1, 2, and 

2- tetra-phenyl disilane etc. As a compound of a radical by which R7 is expressed with -(CH2) n- in a 
general formula (2) Screw (hexamethoxy silyl) methane, screw (hexa ethoxy silyl) methane, Screw 
(hexa phenoxy silyl) methane, screw (dimethoxymethyl silyl) methane, Screw (di ethoxy methylsilyl) 
methane, screw (dimethoxy phenyl silyl) methane. Screw (diethoxy phenyl silyl) methane, screw 
(methoxy dimethylsilyl) methane. Screw (ethoxy dimethylsilyl) methane, screw (methoxy diphenyl 
silyl) methane, Screw (ethoxy diphenyl silyl) methane, screw (hexamethoxy silyl) ethane, Screw (hexa 
ethoxy silyl) ethane, screw (hexa phenoxy silyl) ethane. Screw (dimethoxymethyl silyl) ethane, screw 
(diethoxymethylsilyl) ethane, Screw (dimethoxy phenyl silyl) ethane, screw (diethoxy phenyl silyl) 
ethane, Screw (methoxy dimethylsilyl) ethane, screw (ethoxy dimethylsilyl) ethane, Screw (methoxy 
diphenyl silyl) ethane, screw (ethoxy diphenyl silyl) ethane, 1, 3-screw (hexamethoxy silyl) propane, 1, 

3 - screw (hexa ethoxy silyl) propane, 1, 3-screw (hexa phenoxy silyl) propane, 1, 3-screw 
(dimethoxymethyl silyl) propane, 1, 3-screw (diethoxymethylsilyl) propane, 1, 3-screw (dimethoxy 
phenyl silyl) propane, 1, 3-screw (diethoxy phenyl silyl) propane, 1, 3-screw (methoxy dimethylsilyl) 
propane, 1, 3-screw (ethoxy dimetiiyl silyl) propane, 1, 3-screw (methoxy diphenyl silyl) propane, 1, and 
3-screw (ethoxy diphenyl silyl) propane etc. can be mentioned. Among these A hexamethoxy disilane, a 
hexa ethoxy disilane, A hexa FENIKISHI disilane, 1, 1 and 2, 2-tetramethoxy -1, 2-dimethyl disilane, 1, 

1, 2, and 2-tetra-ethoxy -1, 2-dimethyl disilane, 1, 1 and 2, 2-tetramethoxy -1, 2-diphenyl disilane, 1, 1, 

2, and 2-tetra-ethoxy -1, 2-diphenyl disilane, 1, 2-dimethoxy -1,1,2, and 2-tetramethyl disilane, 1, 2- 
diethoxy - A 1, 1, 2, and 2-tetramethyl disilane, 1, 2-dimethoxy - A 1, 1, 2, and 2-tetra-phenyl disilane, 
1, 2-diethoxy - A 1, 1, 2, and 2-tetra-phenyl disilane, screw (HE) KISAMETOKISHI silyl methane, 
screw (hexa ethoxy silyl) methane, screw (dimethoxymethyl silyl) methane, screw (diethoxymethylsilyl) 
methane, screw (dimethoxy phenyl silyl) methane, screw (diethoxy phenyl silyl) methane, screw 
(methoxy dimethylsilyl) methane, screw (ethoxy dimethylsilyl) methane, screw (methoxy diphenyl silyl) 
methane, and screw (ethoxy diphenyl silyl) methane can be mentioned as a desirable example. In this 
invention, a component (A-1) and (A-2) two or more sorts of components can also be used, respectively, 
using the above-mentioned (A-1) component and (A-2) a component, or either as a (A) component. 
[0013] In this invention, hydrolysis is that that by which the R20-radical contained in the above- 
mentioned (A) component, an R40-radical, and all R50-radicals do not need to be hydrolyzed, for 
example, only one piece is hydrolyzed, the things by which two or more pieces are hydrolyzed, or such 
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mixture generate. Although the silanol group of the hydrolyzate of the (A) component condenses 
condensation, Si-O-Si association is formed in this invention, and extent of what all silanol groups do 
not need to condense and some [ few ] silanol groups condensed in this invention, and condensation 
differs, it is the concept which included generating mixture etc. in addition, the weight average 
molecular weight of the hydrolysis condensate of the (A) component — usually — 1,000-120,000 it is 
1,200 to about 100,000 preferably. 

[0014] Moreover, hydrolysis and in case partial condensation is carried out, a catalyst is used for the (A) 
component. In this case, as a catalyst to be used, metal chelate compound, an organic acid, an inorganic 
acid, an organic base, and an inorganic base can be mentioned. As metal chelate compound, for example 
TORBETOKISHI monochrome (acetylacetonato) titanium. Tree n-propoxy monochrome 
(acetylacetonato) titanium, tree i-propoxy monochrome (acetylacetonato) titanium, Tree n-butoxy 
monochrome (acetylacetonato) titanium, tree sec-butoxy monochrome (acetylacetonato) titanium, Tree 
t-butoxy monochrome (acetylacetonato) titanium, diethoxy screw (acetylacetonato) titanium, G n- 
propoxy screw (acetylacetonato) titanium, G i-propoxy screw (acetylacetonato) titanium, G n-butoxy 
screw (acetylacetonato) titanium, G sec-butoxy screw (acetylacetonato) titanium, G t-butoxy screw 
(acetylacetonato) titanium, mono-ethoxy tris (acetylacetonato) titanium, Monod n-propoxy tris 
(acetylacetonato) titanium, Monod i-propoxy tris (acetylacetonato) titanium, Monod n-butoxy tris 
(acetylacetonato) titanium, Monod sec-butoxy tris (acetylacetonato) titanium, Monod t-butoxy tris 
(acetylacetonato) titanium, tetrakis (acetylacetonato) titanium, TORJETOKISHI monochrome (ethyl 
acetoacetate) titanium, tree n-propoxy monochrome (ethyl acetoacetate) titanium. Tree i-propoxy 
monochrome (ethyl acetoacetate) titanium, tree n-butoxy monochrome (ethyl acetoacetate) titanium. 
Tree sec-butoxy monochrome (ethyl acetoacetate) titanium, Tree t-butoxy monochrome (ethyl 
acetoacetate) titanium, diethoxy screw (ethyl acetoacetate) titanium, G n-propoxy screw (ethyl 
acetoacetate) titanium, G i-propoxy screw (ethyl acetoacetate) titanium, G n-butoxy screw (ethyl 
acetoacetate) titanium, G sec-butoxy screw (ethyl acetoacetate) titanium, G t-butoxy screw (ethyl 
acetoacetate) titanium, mono-ethoxy tris (ethyl acetoacetate) titanium, Monod n-propoxy tris (ethyl 
acetoacetate) titanium, Monod i-propoxy tris (ethyl acetoacetate) titanium, Monod n-butoxy tris (ethyl 
acetoacetate) titanium, Monod sec-butoxy tris (ethyl acetoacetate) titanium, Monod t-butoxy tris (ethyl 
acetoacetate) titanium, tetrakis (ethyl acetoacetate) titanium. Monochrome (acetylacetonato) tris (ethyl 
acetoacetate) titanium, Screw (acetylacetonato) screw (ethyl acetoacetate) titanium, Tris 
(acetylacetonato) monochrome (ethyl acetoacetate) titanium, Titanium chelate compound of **; A 
TORJETOKISHI monochrome (acetylacetonato) zirconium, A tree n-propoxy monochrome 
(acetylacetonato) zirconium, A tree i-propoxy monochrome (acetylacetonato) zirconium, A tree n- 
butoxy monochrome (acetylacetonato) zirconium, A tree sec-butoxy monochrome (acetylacetonato) 
zirconium, A tree t-butoxy monochrome (acetylacetonato) zirconium, A diethoxy screw 
(acetylacetonato) zirconium, a G n-propoxy screw (acetylacetonato) zirconium, A G i-propoxy screw 
(acetylacetonato) zirconium, A G n-butoxy screw (acetylacetonato) zirconium, a G sec-butoxy screw 
(acetylacetonato) zirconium, A G t-butoxy screw (acetylacetonato) zirconium, a mono-ethoxy tris 
(acetylacetonato) zirconium, A Monod n-propoxy tris (acetylacetonato) zirconium, A Monod i-propoxy 
tris (acetylacetonato) zirconium, A Monod n-butoxy tris (acetylacetonato) zirconium, A Monod sec- 
butoxy tris (acetylacetonato) zirconium, A Monod t-butoxy tris (acetylacetonato) zirconium, A tetrakis 
(acetylacetonato) zirconium, a TORIETOKISHI monochrome (ethyl acetoacetate) zirconium, A tree n- 
propoxy monochrome (ethyl acetoacetate) zirconium, A tree i-propoxy monochrome (ethyl acetoacetate) 
zirconium, A tree n-butoxy monochrome (ethyl acetoacetate) zirconium, A tree sec-butoxy monochrome 
(ethyl acetoacetate) zirconium, A tree t-butoxy monochrome (ethyl acetoacetate) zirconium, A diethoxy 
screw (ethyl acetoacetate) zirconium, a G n-propoxy screw (ethyl acetoacetate) zirconium, A G i- 
propoxy screw (ethyl acetoacetate) zirconium, A G n-butoxy screw (ethyl acetoacetate) zirconium, A G 
sec-butoxy screw (ethyl acetoacetate) zirconium, A G t-butoxy screw (ethyl acetoacetate) zirconium, A 
mono-ethoxy tris (ethyl acetoacetate) zirconium, a Monod n-propoxy tris (ethyl acetoacetate) zirconium, 
a Monod i-propoxy tris (ethyl acetoacetate) zirconium, Monod An n-butoxy tris (ethyl acetoacetate) 
zirconium, a Monod sec-butoxy tris (ethyl acetoacetate) zirconium, A Monod t-butoxy tris (ethyl 
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acetoacetate) zirconium, A tetrakis (ethyl acetoacetate) zirconium, a monochrome (acetylacetonato) tris 
(ethyl acetoacetate) zirconium, A screw (acetylacetonato) screw (ethyl acetoacetate) zirconium, A tris 
(acetylacetonato) monochrome (ethyl acetoacetate) zirconium, The zirconium chelate compound of**; 
aluminum chelate compound [, such as tris (acetylacetonato) aluminum and tris (ethyl acetoacetate) 
aluminum, ]; etc. can be mentioned. As an organic acid, for example An acetic acid, a propionic acid, 
butanoic acid, pentanoic acid, A hexanoic acid, oenanthic acid, an octanoic acid, nonoic acid, a decanoic 
acid, oxalic acid, A maleic acid, a methylmalonic acid, an adipic acid, a sebacic acid, a gallic acid, 
Butanoic acid, a merit acid, an arachidonic acid, a MIKIMI acid, 2-ethylhexanoic acid. Oleic acid, 
stearin acid, linolic acid, the Reno Laing acid, a salicylic acid, A benzoic acid, p-aminobenzoic acid, p- 
toluenesulfonic acid, benzenesulfonic acid, monochloroacetic acid, dichloroacetic acid, a trichloroacetic 
acid, trifluoroacetic acid, a formic acid, a malonic acid, a sulfonic acid, a phthalic acid, a fumaric acid, a 
citric acid, a tartaric acid, etc. can be mentioned. As an inorganic acid, a hydrochloric acid, a nitric acid, 
a sulfuric acid, fluoric acid, a phosphoric acid, etc. can be mentioned, for example. As an organic base, a 
pyridine, a pyrrole, a piperazine, a pyrrolidine, a piperidine, picoline, a trimethylamine, triethylamine, 
monoethanolamine, diethanolamine, dimethyl monoethanolamine, monomethyl diethanolamine, 
triethanolamine, a diaza BISHIKU roke run, a diazabicyclo nonane, diazabicycloundecen, 
tetramethylammonium hydroxide, etc. can be mentioned, for example. As an inorganic base, ammonia, a 
sodium hydroxide, a potassium hydroxide, a barium hydroxide, a calcium hydroxide, etc. can be 
mentioned, for example. Among these catalysts, metal chelate compound, an organic acid, and an 
inorganic acid are desirable, and can mention titanium chelate compound and an organic acid more 
preferably. These may use one sort or two sorts or more for coincidence. 
[0015] the amount of the above-mentioned catalyst used — the (A) component (full hydrolysis 
condensate conversion) — respectively — the 100 weight sections — receiving — usually — 0.001 - 10 
weight section it is the range of 0.01 - 10 weight section preferably. Moreover, you may add 
beforehand in said solvent, and a catalyst may be underwater dissolved or distributed at the time of 
water addition. 

[0016] (B) The constituent for film formation of component this invention contains a latency acid 
catalyst and a latency base catalyst, or either. As a latency acid catalyst, a heat acid generator, a photo- 
oxide generating agent, etc. can be mentioned, for example. 50-450 degrees C of heat acid generators are 
usually the compound which generates an acid by heating at 200-350 degrees C preferably, and onium 
salts, such as sulfonium salt, a benzothiazolium salt, ammonium salt, and phosphonium salt, are used. 
[0017] As an example of the above-mentioned sulfonium salt, it is 4-aceto phenyl dimethyl sulfonium. 
Hexafluoroantimonate, 4-acetoxyphenyl dimethyl sulfonium Hexafluoroarsenate, Dimethyl-4- 
(benzyloxy carbonyloxy) phenyl sulfonium Hexafluoroantimonate, Dimethyl-4-(benzoyloxy) phenyl 
sulfonium Hexafluoroantimonate, Dimethyl-4-(benzoyloxy) phenyl sulfonium Hexafluoroarsenate, 
Dimethyl-3-chloro-4-acetoxyphenyl sulfonium Alkyl sulfonium salt, such as hexafluoroantimonate; 
benzyl-4-hydroxy phenylmethyl sulfonium Hexafluoroantimonate, Benzyl-4-hydroxy phenylmethyl 
sulfonium Hexafluorophosphate, 4-acetoxyphenyl benzyl methyl sulfonium Hexafluoroantimonate, 
Benzyl-4-methoxy phenylmethyl sulfonium Hexafluoroantimonate, Benzyl-2-methyl-4-hydroxy 
phenylmethyl sulfonium Hexafluoroantimonate, Benzyl-3-chloro-4-hydroxy phenylmethyl sulfonium 
Hexafluoroarsenate, Benzyl sulfonium salt, such as 4-methoxybenzyl-4-hydroxy phenylmethyl 
sulfonium hexafluorophosphate, benzoin tosylate, and 2-nitrobenzyl tosylate; 
[0018] Dibenzyl-4-hydroxyphenyl sulfonium Hexafluoroantimonate, Dibenzyl-4-hydroxyphenyl 
sulfonium Hexafluorophosphate, 4-acetoxyphenyl dibenzyl sulfonium Hexafluoroantimonate, Dibenzyl- 
4-methoxypheny sulfonium Hexafluoroantimonate, Dibenzyl-3-chloro-4-hydroxyphenyl sulfonium 
Hexafluoroarsenate, Dibenzyl -3 - Methyl-4-hydroxy-5-tert-buthylphenyl sulfonium 
Hexafluoroantimonate, Benzyl-4-methoxybenzyl-4-hydroxyphenyl sulfonium Dibenzyl sulfonium salt, 
such as hexafluorophosphate; p-chloro benzyl-4-hydroxy phenylmethyl sulfonium 
Hexafluoroantimonate, p-nitrobenzyl-4-hydroxy phenylmethyl sulfonium Hexafluoroantimonate, p- 
chloro benzyl-4-hydroxy phenylmethyl sulfonium Hexafluorophosphate, p-nitrobenzyl-3-methyl-4- 
hydroxy phenylmethyl sulfonium Hexafluoroantimonate, 3, 5-dichloro benzyl-4-hydroxy phenylmethyl 
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sulfonium Hexafluoroantimonate, o - Chloro benzyl-3-chloro-4-hydroxy phenylmethyl sulfonium 
Permutation benzyl sulfonium salt, such as hexafluoroantimonate; 

[0019] As an example of the above-mentioned benzothia ZONIUMU salt, 3 -benzyl benzothiazolium 
hexafluoroantimonate, 3 -benzyl benzothiazolium Hexafluorophosphate, 3 -benzyl benzothiazolium 
Tetrafluoroborate, 3-(p-methoxybenzyl) benzothiazolium Hexafluoroantimonate, 3-benzyl-2-methylthio 
benzothiazolium Hexafluoroantimonate, 3-benzyl-5-chIorobenzo thiazolium Benzyl benzothiazolium 
salts, such as hexafluoroantimonate, are mentioned. Furthermore, 2, 4, 4, and 6-tetrabromo cyclohexa 
JBENON can be illustrated as heat acid generators other than the above, 

[0020] It is 4-acetoxyphenyl dimethyl sulfonium among these. Hexafluoroarsenate, benzyl-4-hydroxy 
phenylmethyl sulfonium Hexafluoroantimonate, 4-acetoxyphenyl benzyl methyl sulfonium 
Hexafluoroantimonate, dibenzyl-4-hydroxyphenyl sulfonium Hexafluoroantimonate, 4-acetoxyphenyl 
benzyl sulfonium Hexafluoroantimonate, 3-benzyl benzothiazolium hexafluoroantimonate, etc. are used 
preferably. As these commercial items, it is SAN-AID. SI-L85, this SI-Ll 10, this SI-L145, this SI-L150, 
this SI-Ll 60 (product made from 3 Japanese Federation of Chemical Industry Workers' Unions 
Industry), etc. are mentioned, these compounds are independent - it is - two or more sorts can be 
combined and it can use. 

[0021] The latency photo-oxide generating agentused by this invention is a compound which usually 
generates an acid by the ultraviolet radiation exposure of 10-50mJ preferably one to 100 mJ. As a photo- 
oxide generating agent, for example Diphenyliodonium trifluoromethane sulfonate, Diphenyliodonium 
pyrene sulfonate, diphenyUodonium dodecylbenzene sulfonate, Diphenyliodonium nona fluoro n-butane 
sulfonate, screw (4-t-buthylphenyl) iodonium trifluoromethane sulfonate, Screw (4-t-buthylphenyl) 
iodonium dodecylbenzene sulfonate, Screw (4-t-buthylphenyl) iodonium naphthalene sulfonate, Screw 
(4-t-buthylphenyl) iodonium hexafluoroantimonate. Screw (4-t-buthylphenyl) iodonium nona fluoro n- 
butane sulfonate, Triphenyl sulfonium trifluoromethane sulfonate, triphenylsulfonium 
hexafluoroantimonate, Triphenylsulfonium naphthalene sulfonate, triphenylsulfonium nona fluoro-n- 
butane sulfonate, Diphenyl (4-methylphenyl) sulfonium trifluoromethane sulfonate, Diphenyl (4- 
methoxypheny) sulfonium trifluoromethane sulfonate. Benzene methyl sulfonium toluenesulfonate, 
(Hydroxyphenyl) Cyclohexyl methyl (2-oxocyclohexyl) sulfonium trifluoromethane sulfonate, 
Dicyclohexyl (2-oxocyclohexyl) sulfonium trifluoromethane sulfonate. Dimethyl (2-oxocyclohexyl) 
sulfonium trifluoromethane sulfonate, Diphenyliodonium hexafluoroantimonate, triphenylsulfonium 
camphor sulfonate, Benzyl methyl sulfonium toluenesulfonate, (4-hydroxyphenyl) 1- 
NAFUCHIRUJIMECHIRU sulfonium trifluoromethane sulfonate, 1-NAFUCHIRUJIECHIRU 
sulfonium trifluoromethane sulfonate, 4-SHIANO 1-NAFUCHIRUJIMECHIRU sulfonium 
trifluoromethane sulfonate, 4-nitro-l-NAFUCHIRUJIMECHlRU sulfonium trifluoromethane sulfonate, 
4-methyl-l-NAFUCHIRUJIMECHIRU sulfonium trifluoromethane sulfonate, 4-cyano-l-naphthyl- 
diethyl sulfonium trifluoromethane sulfonate, 4-nitro- 1-NAFUCHIRUJIECHIRU sulfonium 
trifluoromethane sulfonate, 4-methyl- 1-NAFUCHIRUJIECHIRU sulfonium trifluoromethane sulfonate, 
4-hydroxy- 1-NAFUCHIRUJIMECHIRU sulfonium trifluoromethane sulfonate, 4-hydroxy-l-naphthyl 
tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-methoxy-l-naphthyl tetrahydro 
CHIOFENTUMU trifluoromethane sulfonate, 4-ethoxy-l-naphthyl tetrahydro CHIOFENIUMU 
trifluoromethane sulfonate, 4-methoxy methoxy-l-naphthyl tetrahydro CHIOFENIUMU 
trifluoromethane sulfonate, 4-ethoxy methoxy-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane 
sulfonate, 4-(l-methoxyethoxy)-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4- 
(2-methoxyethoxy)-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4- 
methoxycarbonyloxy-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4 - Ethoxy 
cull BUNIRU oxy~l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-n- 
propoxycarbonyloxy-l-naphtihyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-i- 
propoxycarbonyloxy-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-n-BUTOKI 
carbinyl oxy-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-t- 
buthoxycarbonyloxy-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-(2- 
tetrahydrofuranyl oxy-)-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-(2- 
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tetrahydropyranyloxy)-l-naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 4-benzyloxy- 

1- naphthyl tetrahydro CHIOFENIUMU trifluoromethane sulfonate, Onium salt system photo-oxide 
generating agents, such as l-(naphthyl aceto methyl) tetrahydro CHIOFENIUMU trifluoromethane 
sulfonate; Phenyl-screw (TORIKURORO methyl)-s-tria2ine, Halogen content compound system photo- 
oxide generating agents, such as methoxypheny-screw (TORIKURORO methyl)-s-triazine and 
naphthyl-screw (TORIKURORO methyl)-s-triazine; 1, 2-naphthoquinonediazide-4-sulfonyl chloride, 1, 

2- naphthoquinonediazide-5-sulfonyl chloride, Diazoketone compound system photo-oxide generating 
agent;4-tris phenacyl sulfones, such as a 1 of 2, 3, 4, and 4'-tetra-benzophenone, and 2- 
naphtiioquinonediazide-4-sulfonate or 1, and 2-naphthoquinonediazide-5-sulfonate, Sulfonic-acid 
compound system photo-oxide generating agents, such as a mesityl phenacyl sulfone and screw (phenyl 
sulfonyl) methane; Benzoin tosylate, The tris trifluoromethane sulfonate of pyrogallol, nitrobenzyl -9, 
10-diethoxy anthracene-2-sulfonate, The trifluoromethane sulfonyl bicyclo [2, 2, 1] hept-5-en -2, 3- 
JIKARUBO diimide, Sulfonic-acid compound system photo-oxide generating agents, such as N- 
hydroxysuccinimide trifluoromethane sulfonate, 1, and 8-naphthalene dicarboxylic acid imide 
trifluoromethane sulfonate, are mentioned, these compounds are independent ~ it is - two or more sorts 
can be combined and it can use. 

[0022] Moreover, although a base can be generated by external stimulus, as an external stimulus, 
ultraviolet rays and heat are desirable, and the alt. nitrobenzyl carbamate, alpha, and alpha-dimethyl -3, 
5-dimethoxy benzyl carbamates, acyloxy imino **, etc. can be illustrated as said latency base catalyst. 
Moreover, as a base generated by light, a hydrazine, a tetramethylenediamine, toluene diamine, diamino 
diphenylmethane, a hexa methyl tetra-amine, ammonia, monomethylamine, ethylamine, propylamine, a 
butylamine, hexylamine, cyclohexylamine, a DESHIRU amine, a cetyl amine, a piperidine, a piperazine, 
etc. are mentioned. Still more specifically [[(2-nitrobenzyl) oxy-] Carbonyl] monomethylamine, [[(2- 
nitrobenzyl) oxy-] Carbonyl] propylamine, [[(2-nitrobenzyl) oxy-] Carbonyl] hexylamine, [[(2- 
nitrobenzyl) oxy-] Carbonyl] cyclohexylamine, [[(2-nitrobenzyl) oxy-] Carbonyl] aniline, a [[(2- 
nitrobenzyl) oxy-] carbonyl] piperidine, [[(2-nitrobenzyl) oxy-] Carbonyl] hexamethylenediamine, [[(2- 
nitrobenzyl) oxy-] Carbonyl] phenylenediamine, [[(2-nitrobenzyl) oxy-] Carbonyl] toluene diamine, 
[[(2-nitrobenzyl) oxy-] Carbonyl] diamino diphenylmethane, [[(2-nitrobenzyl) oxy-] Carbonyl] 
piperazine, [[(2, 6-dinitro benzyl) oxy-] carbonyl] monomethylamine, [[(2, 6-dinitro benzyl) oxy-] 
Carbonyl] propylamine, [[(2, 6-dinitro benzyl) oxy-] Carbonyl] hexylamine, [[(2, 6-dinitro benzyl) oxy-] 
Carbonyl] cyclohexylamine, [[(2, 6-dinitro benzyl) oxy-] Carbonyl] aniline, [[(2, 6-dinitro benzyl) oxy-] 
Carbonyl] piperidine, [[(2, 6-dinitro benzyl) oxy-] Carbonyl] hexamethylenediamine, [[(2, 6-dinitro 
benzyl) oxy-] Carbonyl] phenylenediamine, [[(2, 6-dinitro benzyl) oxy-] Carbonyl] toluene diamine, 
[[(2, 6-dinitro benzyl) oxy-] Carbonyl] diamino diphenylmethane, [[(2, 6-dinitro benzyl) oxy-] 
Carbonyl] piperazine, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl 
monomethylamine, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl propylamine, 
[[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl hexylamine, [[(alpha and alpha- 
dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl cyclohexylamine, [[(alpha and alpha-dimethyl -3, 5- 
dimethoxy benzyl) oxy-] carbonyl aniline, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] 
carbonyl piperidine, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl 
hexamethylenediamine, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl 
phenylenediamine, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl toluene 
diamine, [[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl diamino diphenylmethane, 
[[(alpha and alpha-dimethyl -3, 5-dimethoxy benzyl) oxy-] carbonyl piperazine, A propionyl 
acetophenone oxime, a propionyl benzophenone oxime, Propionyl acetone oxime, a butyryl 
acetophenone oxime, A butyryl benzophenone oxime, butyryl acetone oxime, a horse mackerel POIRU 
acetophenone oxime, A horse mackerel POIRU benzophenone oxime, horse mackerel POIRU acetone 
oxime, a bitter taste roil acetophenone oxime, a bitter taste roil benzophenone oxime, bitter taste roil 
acetone oxime, etc. are mentioned. [[(2-nitrobenzyl) oxy-] Carbonyl] cyclohexylamine, a [[(2- 
nitrobenzyl) oxy-] carbonyl] hexamethylenediamine, and a [(alpha and alpha-dimethyl -3, 5-dimethoxy 
benzyl) oxy-] carbonyl hexamethylenediamine are mentioned especially, these compounds are 
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independent - it is - two or more sorts can be combined and it can use. 

[0023] The operating rate of the (B) component in this invention constituent is 0.001 - 10 weight section 
to the (A) component 100 weight section (full hydrolysis condensate conversion), and is 0.01 - 10 
weight section more preferably. (B) If the dielectric constant of a paint film does not become that the 
amount of the component used is under the 0.001 weight section with a sufficiently low value but the 
amount of the (B) component used exceeds 10 weight sections, the preservation stability of a solution 
may deteriorate. 

[0024] (C) The boiling point in ordinary pressure is a solvent 180 degrees C or more, and the (C) 
component used for component this invention can mention polyhydric alcohol, a glycol system solvent, 
a glycol monoalkyl ether system solvent, a glycol dialkyl ethers solvent, a glycol monoalkyl ether ester 
solvent, a glycol diester system solvent, etc. As an example of these solvents, for example Ethylene 
glycol, 1,3 -propanediol, 1, 2-propanediol, 1,4-butanediol, 1,3-butanediol, 1, 2-butanediol, 1,5- 
pentanediol, 1, 4-pentanediol, 1, 3-pentanediol, 1, 2-pentanediol, 1,6-hexanediol, 1, 5-hexandiol, 1, 4- 
hexandiol, 1, 3-hexandiol, 1, 2-hexandiol, 1, 7-heptane diol, 1, 2-heptane diol, 1, 8-octanediol, 1, 2- 
octanediol, 1, 9-nonane diol, 1, 2-nonane diol, 1, 10-Deccan diol, 1, 2-Deccan diol, 1, 12-dodecane diol, 
1, 2-dodecane diol, 1, 14-tetradecane diol, 1, 2-tetradecane diol, 1, 16-hexadecane diol, 1, 2-hexadecane 
diol, 1, 18-OKUTAdecanediol, 
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